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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70, 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

27 April 2001 (27.04.01) 


Date of completion of this report 

12 September 2001 (12.09.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPE A/409 (cover sheet) (July 1998) 



# 



Kemational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JPOO/06984 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 

pages 1-37 , as originally filed 

pages , filed with the demand 

pages > filed with the lener of 



the claims: 

pages 4,5,12-20 , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

pages 2,3,6-11 ^ filed with the letter of 31 August 2001 (31.08.2001) 



the drawings: 

pages _^ US , as originally filed 

pages » fi'®^ demand 

pages ^ filed with the letter of 



I I the sequence listing part of the description: 

pages ^ ^ as originally filed 

pages ^ filed with the demand 

pages , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is: 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ ftimished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 
the description, pages 



□ 



the claims, Nos. L 

□ 

the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

♦ Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70,17). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 

Novelty (N) 


Claims 


2,3,8,9,11-20 


YES 




Claims 


4-7,10 


NO 


Inventive step (IS) 


Claims 


18 


YES 




Claims 


2-17,19,20 


NO 


Industrial applicability (I A) 


Claims 


2-20 


YES 




Claims 




NO 











2. Citations and explanations 



The subject matters of claims 4-7 and 10 do not appear to be novel, since they are described in document 
3 [JP, 2-178339, A (Mitsui Petrochemical Industries, Ltd.), 1 1 July, 1990 (1 1.07.90), the claims, page 4, 
upper left column, page 4, lower right column, examples] cited in the ISR. 

The subject matters of claims 2, 3, 6, 8-16, 19 and 20 do not appear to involve an inventive step in 
view of document 2 [JP, 5J_93061, A (Asahi Chemical Industry Co., Ltd.), 3 August, 1993 (03.08.93), 
the claims, [0014], [0020], examples] cited in the ISR. A person skilled in the art could have easily 
optimized the mixing ratio of the respective ingredients in the resin composition described in document 
2. 

The subject matter of claim 7 does not appear to involve an inventive step in view of document 2. A 
person skilled in the art could have easily added an inorganic filler to the resin composition described in 
document 2. 

The subject matter of claim 17 does not appear to involve an inventive step in view of document 2. 
Document 2 describes the use of a modified polyolefm in an adhesive layer, and a person skilled in the 
art could have easily used said polyolefin in the present invention. 
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Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day /mo nth/year) 
05 July 2001 (05.07.01) 




International application No. 
PCT/JPOO/06984 


Applicant's or agent's file reference 

00039 


International filing date (day/month/year) 
06 October 2000 (06.10.00) 


Priority date (day/month/year) 

12 October 1999(12.10.99) 


Applicant 

MATSUOKA, Hideo et al 



1 . The designated Office is hereby notified of its election made: 

I X| in the demand filed with the International Preliminary Examining Authority on: 
27 April 2001 (27.04.01 ) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





The International Bureau of WlPO 
34, chemtn des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

H. Zhou 

Telephone No.: (41-22) 338.83.38 
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p>^NT COOPERATION TREA^ 

From the INTERNATIONAL BUREAU 

PCT ' 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 

04 December 2000 (04,12.00) 



To: 



IWAMI, Tomonori 

Intellectual Property Department 

Toray Industries, Inc. 

8-1, Mihama 1-chome 

Urayasu-shi, Chiba 279-8555 

JAPON 



Applicant's or agent's file reference 
00039 



International application No. 
PCT/JPOO/06984 



International publication date (day/nnonth/year) 
Not yet published 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
06 October 2000 (06.10.00) 



Priority date (day/month/year) 

12 October 1999(12.10.99) 



Applicant 



InnmatrmI Bureau rith. pnor«y dooumentlsl '«'?;"^'°**"T'.lEi^^^ „«,e righttand oolumn. th. olortv 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asterislc^., appearing next to a date of receipt in f^^^^^J^-^^^^^^^ 'l^'^^J,T^^:^mZL 

or transmitted to the International Bureau but not in °o'"P''^"«^rr^ ^ ' disregard the priority claim 

within a time limit which is reasonable under the circumstances. 
4. The.etters"NR"appearin.intheri.ht.handcc.umndanotea^^^^^^^ 

Bureau or which the applicam did not reques the ^X'"^ ^^-KO which 
as provided by Rule 17.1(a) or (b), respe^ively. the applicant an opportunity. 

circumstances. 



Prinritv date 

12 0cto 1999(12.10.99) 
17 Dece 1999(17.12.99) 
17Febr 2000(17.02.00) 



Priority ap pHnation No. 

11/290346 
11/358848 
2000/39191 



Country or regional Office 
r.r PPT r^reiyina Office 

JP 
JP 
JP 



natft nf receipt 
nf priority document 

28 Nove 2000 (28.11.00) 
28 Nove 2000 (28.11.00) 
28 Nove 2000 (28.11.00) 



The International Bureau f WlPO 
34, chemin des Colonnbettes 
1211 Geneva 20, Switzeriand 



Authorized officer 

Marc Salzman 
Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 




(19) «»aw0f«<i®ii 

2001 ^4 ^ 19 B (19.04.2001) pcT WO 01/27204 Al 

(51) mmm^m': CO8L81/02. (72) 

23/00. B32B 27/32, 27/00. C08J 5/00 (IS) n^^/lh^X (^miZ^D l^X <D ^J: ^m^^ 

(MATSUOKA, Hideo) [JP/JP]; =f 491-0835 S fil 11 

(21) ^KlfflgSS-^: PCT/JPOO/06984 — rfi fcT •=> 2T B 7#6-^ Aichi (JP). ;H Q 

(HAMACUCHI. Mitsushige) [JP/JP]; x 457-0007 

(22) gKJfflgaB: 2000^10^6 0(06.10.2000) ^-^rMmMlS 52 Ji2T B 5# 1-102 Aichi (JP). 

(KOBAYASHl, Kazuhiko) [JP/JP]; 1=479-0848 S 

(25) gPSfflMCO^Si: B*l§ »l!l«?tffi^»r3-28.24 Aichi (JP). BS (TODO, 

Akira) [JP/JP]; T74O-0021 iU H ^ mm^i m<D:^m I ^ 

(26) glSJ^:>g8a>aSS: B^li Yamaguchi (JP). #ffl JE (KODA, Taku) [JP/JP]; 

=f740-0001 aja!ft35JCJ(!I15fO*BlS]*2Te4S9^ 
(30) fiffettlx- ^» : Yamaguchi (JP). 

ft IS ¥11/290346 

**«^,,«c«>.»^^^'°^''^^'^-'^*^''^^ (74) ft^X:^M^II(rWAMl.Ton,onori);=r279-8555^ 

'''''^"'''''''999^12 m7B (17.12.1999) JP gj^-jgrni^^^ 



^ia¥ 2000-39191 

2000 ^2^17 0 (17.02.2000) JP 



(81) ffi^S (mP^Jz CN. KR, US. 



(71) \!timx(^m^^<±x<o^^m\z'oi^x): Miy^^ _ 

= ^tt (TORAY INDUSTRIES. INC.) [JP/JP]; T 103-8666 (84) li^g(T£i|2;: 3 -P /mi^(AT, BE, CH, CY. DE, 
= Mn^^^Z B :^mmmT @ 2Sl# Tokyo (JP). DK, ES. Fl, FR, GB. GR. IE. IT. LU. MC. NL. PT. SE). 

ik^^^^tt (MTTSUT CHEMICALS, INC.) [JP/JP]; 

= =f 1 00-6070 mStH^fi BE !S ^ §|3T S 2#5'^ Tokyo ^irf ^ B^* 

= (JP). — @^i@agE^#« 

(54) TiUe: RESIN STRUCTURE AND USE THEREOF 

5 (54) m^W^^i^Cfe^c^t^'E-CDffi^ 

(57) Abstract: A thermoplastic resin structure characterized In that it comprises a resin composition consisting substantially of S to 
^= 80 vol.% polyoleHn resin (a) and 95 to 20 vol.% polyphenylene sulfide resin (b) and, when examined with an electron microscope, 
shows separated resin phases in which the polyphenylene sulfide resin (b) constitutes a matrix phase (continuous phase) and the 
polyolefin resin (a) constitutes a dispersed phase. This thermoplastic resin structure gives plastic contuners, tubular objects, and 
accessories of these which each is excellent in barrier properties, strength, durability, and moldability. 

= (57) ^S^i 

~ m&mz (a) ^v:i'uy^>&m5--8o^m%ikzf^ <b) ti^u^x-^^ 
^ mm'ci^m^n^mm&^mmm\zi^\^^x (b) *u:7xnw>x;i/7^ mm 
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RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



IWAMI, Tomonori 

Intellectual Property Department 

Toray Industries, Inc. 

8-1, Mihama 1-chome 

Urayasu-shI, Chiba 279-8555 

JAPON 



Date of mailing (day/month/year) 
27 October 2000 (27.10.00) 



Applicant's or agent's file reference 
00039 



IMPORTANT NOTIFICATION 



International application No. 
PCT/JPOO/06984 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) arid State(s) for which they are applicants: 

TORAY INDUSTRIES, INC. et a! (for all designated States except US) 
MATSUOKA, Hideo et al (for US) 
International filing date : 06 October 2000 (06. 1 0.00) 

Priority date(s) claimed 12 October 1999 (12.10.99) 

17 December 1999 (17.12.99) 
17 February 2000 (17.02.00) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



20 October 2000 (20.10.00) 



EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NUPT,SE 
National :CN,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 









The Irrtemational Bureau of WIPO 


Authorized ^^^^^^ ^ ^^''^^''^^^^^^^^^ 


34, chemin des Col mbettes 




121 1 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IBySOl (July 1998) 



003618756 



ANNEX 




toRM PCT/IB/301 




imationai application No. 
PCT/JPOO/06984 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume 11 of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter 11 on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which Is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



This notification lists only specific deiiignatiuns made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4,9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application Is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-mohth time 
limit is the filing date of the eariiest application whose priority is claimed. 
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CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



(l2mitta*^fe^?llcso-l^T'2^M^4^fc®S5a^IS 



{19)1S^»3e^3r^*i«SBI 



(43) si^^gaa 

2001 ^4 ^ 19 B (19.04.2001) 



PCX 



(10) mf^.<^>mm^ 
WO 01/27204 Al 



(51) S[S1#it»!S^: C08L 81/02, 

23/00, B32B 27/32, 27/00, C08J 5/00 



PCT/JPOO/06984 
2000 ^10 fl6 B (06.10.2000) 



(21) StSffifiiS^: 

(22) SIStbESQ: 

(25) mwiitim<omm: 

(26) SBS^BBOSli: 

(30) S9tm^—9: 

4$ 11 ^11/290346 

1999 ^10 3 12 B (12.10.1999) JP 
f# Hi ^11/358848 

1999 ^12 ^ 17 B (17.12.1999) JP 
4# 81^2000-391 91 

2000 ^2 17 B (17.02.2000) JP 

(71) aJSiAr*ll*»<^■ca>^g^:Sl::ot^r;: 

#a (TORAY INDUSTRIES, INC.) [JP/JP]; =f 103-8666 
B :$immmT g 2S1 ^ Tokyo (JP). = # 
<b^»^^tt (MITSUI CHEMICALS, INC.) [JP/JP]; 
=r 1 00-6070 m^»^ft B3BS >r M3T S 2S5^ Tokyo 
(JP). 



(72) mmm; fectu' 

(75) fgBJ#/ai8iA r*S»^'^t^'C(D^;: ftiMJg* 
(MATSUOKA, Hideo) [JP/JP]; =f 491-0835 S *D » 

—•gmfc-r e>2Tg7S6-^ Aichi (JP). Tiom&fR 

(HAMAGUCHl, Mitsushige) [JP/JP]; X 457-0007 
!i:«SMmmESg-h2Tl5Sl.l02 Aichi (JP). /h» 
ftjg (KOBAYASHI, Kazuhiko) [JP/JP]; X 479-0848 g 
»I .=tm ^013-28-24 Aichi (JP). HS (TODO, 

Akira) [JP/JP]; =f740-0021 lijD SlSartTM(?5*»1 1# 
m Yamaguchi (JP). » ffl « (KODA, Taku) [JP/JP]; 
=f740-0001 lijniS:amSlQ*BrfO*2Ta4»9-^ 
Yamaguchi (JP). 

(74) RmX: 55M*fl*(rWAMl, Tomonori); =r 279-8555 ^ 

rti n^i T a 8S 1 m utts^a a wBta 

SBrt Chiba (JP). 
(81) ti^S (m^): CN, KR, US. 

(84) JgSSra:«;: a-D*://mit(AT.BE,CH,CY,DE, 
DK, ES. Fl, FR, GB, OR, IE, IT, LU, MC, NL, PT, SE). 
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^ (54) Title: RESIN STRUCTURE AND USE THEREOF 

= (54)fgB^a)«^: mssm'i^wtsj^xs'tomm 

= (57) Abstract: A thermopiastic resin structure characterized in that it comprises a resin composition consisting substantially of 5 to 
= 80 vol.% polyolefin resin (a) and 95 to 20 vol.% polyphenylene sulfide resin (b) and, when examined with an electron microscope, 

shows separated resin phases in which the polyphenylene sulfide resin (b) constitutes a matrix phase (continuous phase) and the 
= polyolefin resin (a) constitutes a dispersed phase. This thermoplastic resin structure gives plastic containers, tubular objects, and 

accessories of these which each is excellent in barrier properties, strength, durability, and moldability. 

= (57) M*?J: 

m^miz (a) ^^j:i^uy^ymms-so^m%iSLZs (b) 
^ ^mx^mm^n^mm^^mmisk\z^\^^x (b) ts^)yx.::lu>ys)vy^ mm 
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7s)vy^YmmAb--b^m%t^^f^^m^f^^'^xmiii^n. t^-D. m^mm 
mxmm^ti^mm^mmmizii^^x (a) :e^^j^uy^ >mm^^^u^mm 
(b) ^^^)yx.:^u>7s)iy^ \<mmt^^u^^^^mnti)^^ts.^^mm. 
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(6) (a) -^f^V^tUy ^ >mmt^. xJ?'jX5^1/>. ;j^uyatfl/>. x^U 

:^;i/3H>i?Rtx/xti^figa:^;i/ji^>^xx7^;i') t<DPkm^i^'\ , [ (x5^u 
>RD^/X«7'Deu» t (^iSfa:^j;i/7}?>^S:?^/x«^^?a;^j;P7}^>g?x 

n^{i^t^< thim-v&^:it^mwLt-r^ (d ~ (s) cD^i-rn;i>Mrssito 

(7) (a) fife^(^#U:t!/-7^ >^fliJ^Df (b) fiX^$^(7D7}^ U 7 xX 1/ >x;i' 
7^ H<^ljgco^tM 0 0S*g|5fC*tLT (c) 0 . 5 - 2 0 0 fiSSB 

(8) (1) ~ (7) «/^-rnd^i5^cD^pIMi41tJ3i1«jt<^€3!]nXLTt#6n^ 

(9) (1) ~ (7) \^^'rM^mm.<Dm'^m^mmmmi^^iiai:Lx^^<bn^ 

(10) mm^m. ^tiis.m^m. &m^m<DM^ihmitn^(i^u<t'h-m 
(Dy^m-^-^m-^nrz (i) ~ (7) o:>\,^-irn:^^i.zmm(Dm'^m^mmmj^i^<D0z 

(11) (1) ~ (7) \^^'rn^^tm<Dm'^m^mmmmmy^'J7m^m^ 
^^^u^:it^!^WLfr^ (1 1) izmm(Dmmmmi^, 

'jx;^5";i/^tlit. ^UTSHItl^. 4^U;^/-7t^:^- h^^lt. AB smitTl^^bSl^ 

ti^{}^u<ii^im(Dmmi:$>^^h^<^WLh'r^ (12) {cisifecD^s^itft:, 
(14) mmm^m^r^m-sim^mm-^^. ^^^j^i-v^ymm. f^niin^jjt 

^f^mt-r^ (12) {ci2@c^«BitM#:. 
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(15) mmm^m^r^m'pimi^m'^-A^. :^)i^hyu-u—bt^o . oi- 

3 0 g/ 1 O^T^O, *^OSg^7&^0. 90~0. 9 7 g/cm'-C^-5X5^lx> 

(12) izmm.(Dmmmmi^. 
2) \zmm(Dmmmmi^^ 

(17) JlE*P/{>^> ^^<l:^7&^*5 0 %J^ATT^oT. ^'^7 h^tiAc^iSfa;^ 

-5cii:^i^m<h-r^ (16) izmmoymmmiti^. 

(17) (3ffimo«®«it<^. 

(1 9) ^mtii^mmx'^m^nrz:ih^!wm.^-t^ d d ~ (i s) a)^^ 
j^^nAc^i^^^mtT-s (11) ~ (19) (7)u-rn;o^{cisfto«sitjt<!^, 

mimitpp smm0S.^ (pps) T&^j^^+a^j^fijtb. t^^):tuy^ >mm^ 

^ 2 E« p p s mmez^h ^^^j^uy^ ymm^z^mmzmnmmmm^m 

msmit^-'j^uy^ >mm^^^^mm^^M^ v. pps mm^^^^^^^o 
m\^^2:^7tmizmf3:-Drz^ (S) ^tLx^m^^m^iz-r^mmmmi^o^mmm 
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^BJ ^ HJg-r ^ a6 CD ft O fl^^ 

#e>n^?^pimi4<&ii&T'*^„ A^^^jtUTtt. #ux^i^>, 4?'j7'Dfu>, 

□ t:k» (^IS?n;^;;P7}^>^S:aVX«^IS?n:^;i/3j^>^x7.7^;U) <i:(7)^ 
^ (^^fn;^3;Uz}^>mRtX/3?.«^iS?Q:^;U7}^>^xX7";i/) <i:0^fi^^*:<7D;^3 
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mmi^3-2 0(Da-^Uy^ >iiLXit. ^^WtC^^ D t: U l--7*x>, 

i-^>5^>, i-^^-ti>. i-^y°y^>. i-'t^T-y. i- 

"T-^y. l-'yyy'-t>. l-HT'-tl>, l-hVy'-ty. l-7^h^^ii>, 

1 - /i-y'-ty. l-X-f=l-fe>. 3 1 -y^>, 3_P<5^;1,_1_ 
^>5^>, 3 -X^;i/- 1 -^>7^>, 4 1 -^>5=->, 4-^^}V 
-l-^^iz>, 4, 4 ->^p^^;U- 1 -^^-fc>, 4, 4 --y >^^)l- 1 

yy^y. 4 -x-5^;u- 1 -^^-tr >, 3 -x^ju- i -^^-t >, 9-^5^;i^- 
i-y'-ty. 1 1 - 1 - \^T'-ty. 1 2 -x^;i/- 1 h^^iz>43 

;i<DJi^uyy a-:tuy^ y^f^^m^Wit. a-^yy^ y^mmi-^L<\t 

MtCl. 4 -^^-tJ->'X>, -:/v'^^0'^>i$^v?x>. 2. 5 - y )\y^Jl±i?JL 

y. 5 -x5^u 7'>/;pjJ^;u^>. 5-x5^;i.-2, 5 -y;^^;^3^i^'x>. 5 
- (1' -y°a^-)V) - 2 - / )lij^j\.^^yu^(D^^'i^-yj:y(D(i^U< hhl 

^fz. [ (x5"i/>Rz//x«:7'Dei/» t i^^^ti}i^ym:sL7j^/'xit 
mu. r^^jjum. ^ )i^<Di^-rn^^ib^^^it't(Dm.'^^x^K) . 

;^;ujJ^>^x7.T-;u<hLTJic:ne>^ISfo;^3;u4^>if0^5^;i/x>^7^;p, jl^jv 
x7,T-;u, yoe;uxx7^;u. :f5^;ux7.x;i/, ^>5^;px7.7^;u> ^^->;i^x 
7.5^;i/. ^7°5^;ux7.7^ji/, :t^5^;i/xx7^;u, y x;i/X7.7=-;u, ^yjij:.^^- 
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2^%BJ(Z) (a) :1^'J:tU:7^ >1tli&<7)^;U h^o-U- K (iUTM F R tBST 
:ASTM D 1238) ttO. 0 1 ~ 7 0 g / 1 0 il iiTi^W^ L < . 

$^{C$f^L<«0. 0 3 ~ 6 0 g/ 1 Oii--Z?^'2)<, MF Rt^^O . Olg/10 
5i'*ri(?)J^^«SiE»ltt:<>^*M< . 7 0 g / 1 0 53'^^;^^^^t«3g^S50«i&< 75: 

T^u;i/^, p^^^^u;u®e, ^u-i*>g?, y-^jvm. ^^ziym. ^uvyn. 

y^^ji-^u^ >m.. ^'^Jiy-^jim. :^^n>m. yh^nym. ^';i/^3>if 

3>^, ilTK^/ h^n >i?, X>Kt*'>i7n- (2, 2. 1) -5-^7'x>- 
2, 3 ->?;^3;U3if>^, X>Ftfvi^D- (2, 2. 1) -5-'\^5^>-2, 
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XB^ly<\tO. 0 0 1~4 0^;i'%. ct:D$f^L<tiO. 01~35iE;i/%O 
^ffl T «) ^ d i 7)^*ig ^ T ^ , 

2^^0^Tfflv^e»n^ (b) pps^igji. TE«jt^ (I) X'^^n^mK)m 
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o o 

to-t Ky^^ 

CH3 

mm^\^^f)^. ilS5 0-'20000poise (320 1?^^ 1 0 0 0 s 
e c"') (D%(D:^mm-^n. 100~5000po i s e <Dm.m^^^Dttf^L\^K 

75^di€)P p smm\:i>m^'j^m(D:^mmt>m<iktsa4 5 - 3 3 e s^^^tciam^ 
n^itm^^'?-M(D/\^-^um.^^^^^:b:^mmti^{£k^5 2-1224 0^^^ 

^mm^6 1-733 2^^^{cEt^$tl^itiiS*]^^»<D;^#75:S^#:^#§ 

:^mu^\z^^xmM'v^^o ^nm\zi5\^^T±w.(Dmizm^nrzPP smm^ 
^m.^uamz,i:^mmym6^^mit. m.mf^ ^(D^m^:fS7.nmm.T^^^mu 

-rvvT^-h, \^it^<^:f3ia(D'&mm^m^t^!^izj:^ 

p p smmm\imizj;:^^mym^'f-m<t-r^m^<DM.i^m:tjm^vxit. s 

iz(D-^i^^-^7.i^(DU'ti57.nmm.Tx. mm^^^x'm^<D^m.\z^^^x^m 
t^mm^m.iim^n^^xiim^no:^mm^x^^o mwkmmi^mt.m.n. 

1 7 0-2 8 0X:i)mi5i^n. 0^U<«2 0 0-2 7 OrT^^o ^fc. jQl^ 

Ms^rHiJiii^o. 5-1 0 0B#rB^^^g^$n. $?^b<«2-5 o^^its^ 
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^ i Hit i^Mf^ <^ »n g ^ ffl ^ o i 0 $f ^ L t/ i o 

^asissi 5 0-2 8 or, 0* L< Ji2 0 o~2 7 or, inf^^^1«0. 5~ 

(Dmmit. mn(Dm:m^m:^xh^rz\s]mii:$>^\^^tm.wmH(Dimm^mx$>'D 

^mmxm ^ p p s mmitm.-( ^ >ms ^56$ nfc p p s mmx$>^ z. 

t:^m^L^K ^^t^^m.'X^y^f^mcDMi^myimLi^xitmTKmm^^mm. m 

:f3m^m.^'^io'ttxm^^xh&\^^o 

p p smm^mmmmx^i9i^-r^m'^<Dmi^myjmhLx{tur<Dyjmi!)m^ 
x^^o rt^tD-^. ^^izm^^^mwtmmtLx\t. ppsmm^^m-r^i^m 
Uii^^Lfs.\^^h<Dx$>ni>tmizmmi-i.r^\^^t^. ^jAtiN-^5^;ufDU f>, 

x;p*:^->h\ -:/^^;i/7.;i//i^>7^£<i:<7)7.;i/7j^=^rv^ H> x;U7}N>^^i«, r-t h 
3^y-;u, x:$7y-;u, yn/w-;!/, y^?^/-;!., ^>i$'y-;P. x5^i/>^- 

31— ;i/7i(i:(DT;n3-;u. y :i^y—)i^mm. ^>ii>, h;ux>, :^->i/>7:j: 
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7KcD#(/i{5^:6W^bli7j>^% il^. tK 1 U :y h;U{Z^t. P P S Itli 2 0 0 gJW 

lE^mizxDM'Mim.w^rzitmm-r^z.ii^-^m-v^^o m^^>>ri^mitp p sm 
m^^m-r^i^m^m\^rji^^^(Dx$>n\,i^mzumitt^<. ^wt. mm. yoe 

m. mm. mmfs:E<Dmmmmt'tmuEf}^$>\>f i^n^. ^^^x^mm. mmt^j: 
^u^L<m^^in^. m^m^m-^ntzP p sm^itm^i^x\^^^m^rz\tm. 

izm^^^7K\t. m^miz^^pp s^i&cDSf^Lu^t^fi^i^-tso^im^iiT^c^^TS: 

:^^mi^zm^X\t. (a) ^ >mmt (b) ^^(DPPSm 

m(Dnmi^<D\^±^BmtLx'^^<i^^<Dmm<t^\^M^-r^^t^x^^o c 
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0Z6^iir^^uy^ y^^m^i^ti^(DJL^:^ym'^m:tuy ^ y^^m^i^^ 

'jy^xw ^m^L. ^-v:tuy^ ymm0^^:^^^WLn^M^'r^nmm. m 
xitmmmm) . (2) ppsmm0SL6^t^^j^uy^ymm^^7!}mizmmm 

mT^mj&i^-c$>^o mjti^<Dmmz-Di^xitmzmmttii^^o mtz. mj&i$-<D 
m^<Dmm'v±.mmmm (d , (2) ^tdt (s) ^^^^LtzKi. mikmmm 
LtzKir^m^h^^^o ^(Dmmm. (d . (2) ^rz\t (3) ^^M^oct 

^mmoym'Sim^mmmmmziiif:^ (a) ^6^<D:^^*j^i^y^ ymm^j^zs 

( b ) fiJc^O P P S mmoym-^m^it. P P S ( v h U 

mm., f^im) <Dm^\zit. ^-u:t]^y^ ymms'^-a omm%. pps^itQ 
5-^2 o^m%x$>^c tti-^L<it. ^*j:tuy ^ ymms 5-^8 o^m%. P 
p smm4 5~2 o^s^T^-So cK^ct-^^fep p smm^^^^{>m0z^T$>^ 
m-^. mxit^^*j^uy ^ ymmx p p smmcDmm^m^^m^izmmr^ :i 
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»%. P P S<^11&4 0~2 5^S%T*^C^70t$f S tl/^o (a) ^jfO^^J^ 

^ >mmi 5-8 5^»%. P P S^B^8 5- 1 5^»%cDMfi^^H{'*5t.iT. 

aWT^-So Z.<D^%mW^^^m\L-r^^'(:. 7i?'J:tU:7^ >«J]!&3 0~7 o 
P P S^&l&7 0~3 0#»%<7)|afi£*W^L<, 7}?Upf U:7^ >«J||&3 
5~65#a%, P P S^»fl&6 5~ 3 5^S%;0^M{'$f^H/io (a) fiK^^-CD?}^ 

:-Xiz. Tf^^jytuy ^ >mmm^f}mmn c^h^j^y^xm) ^mi^v. pps 
mm}^6^t^^^<Dm^^2:k7tB^izmu-Drzm oi) i^tvx^mm (f^^i—m 
it, ^3111) ^mfSL-t^^mm^m^m^iz\t. 7f.ij^uy>f ymms 5-^9 5 

^S%, PP SWI^4 5-5#S%T$)'5o Jf^b< ^Tt^grtU^^Ol^Jite 0 
~90^«%, P P S#lig4 0 ~ 1 0#S%, MfC$f ^L<«;}^'J^l/-7^ 
J3i6 5~8 5^a%. P P S Wfl^3 5~ 1 5^a%TS'i>o (a) ^^(Dt^^J:t 
Uy^>mm-^^9 5#»%^a^^i:, PPS<#flifiX3:)-(D^4»:5:^mffl^-h^7i£S 

(a) gg^c7)^u^u:7^ >mm^^5 bnm%^mizti^^p p smm^^^ti^^ 
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^^xmmiz 1X10 'tAT^^'Ufflw-c^-So 

m^mizitm^it. ^'^xmm> p an ^^\dy^^(D mmmm. 7.j-yv7.m. 

mmmm. ^mmm. ±^B.y^mm. rx^T^hmm. z^jizi-ymm. t)v 
^i-mm. -y^jtimm. mt^^ymm. m.it'r^mmm. uvC'^-)v. 

\z^m(r^m\Lm\zm\^^-h(r>u^mzw^\tu< . m7.\-t^uw^-^':f^m.mm 

ffix^^. ±.%^(D%mM\^2m^A±.^mm\^x^mt^:Lt.^x^^. * 
mn\zmm-t^±.U(D^mM\t^(Dmim^<L:im<Dt!y^')>'ifm mx\t. 

X%M\^X^\^^^Z.ii^X^. ;tf^xsSi^«x^i/>/rae-;p^tg^i*:fcj:^ 

(D^'^w&.mt. :Lit-^ym^uE<Dmm.{c'^mmx^wtb^^^\t.mn.^^x^^^ 

h^(r>%.mt'^n<r>^MWit. (a) i^^):^V-7 ^ ymm^^XS (b) PPS 
^^l^c^-&tt» 1 0 om»SB{C*f L, 0. 5~2 0 0Sft^T$)^:ich7&^*$f^Llio 
cfc0i?*L<«5~2 0 oaSSB. 4t{C$f^U<til 0-15 oaftSPT^-S, 
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mi^x'$>^. A^6^(cti. mput «) s/ (D) m<D2m2mmm. (o) € 
/ (-r) my (□) /icD2ffi3efii]t, (□) ®/ (a) c-r) ®<^3S3 
B^it, (□) my (A) (-r) my (o) e<7)3a4S«jg, (□> gx 
(A) my (-r) (a) my (n) scD3a5Siijt7:j:^o«s^jt;!i^'^tf 

'r}V'rhymm. #U5^^x-7^;i/y h>i^li&, 7}?ux-5^;px-5^;u^ 

n\dU>. :iL^U>y a-^Uy 4 y^m-tW^. - 4 -p^5^;P^>7^>- 1 . 
^S{t:4^ U x^ 1/ >;fo u y □ If u- yu iidW* U < . MtC h 7 
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D-U— h>i>iO. 0 1~3 0 g/1 0^T$>O^bTS^7&^*0. 9 0~0. 97 

vts)v-^->m.ti\^x\%. 7-\fy^>m> ±/^i^>m. Ti^\d>m. y'ijyz^tDi^ 
EcDmm^i^tDV^-ym^ati^mMibn. cnetim&T^oTtjig^^i-eabo 

"rvy^u—h. y^n^=^yuy'j:A^uy'rUy^u-h. tJ^ux^u 
}i'%^±t \^y'tiyi^f3)U^yM^ii^z:^ymrzit^ yy^ji^m^^m-r^i^tDi 
cn ei^njsniTj? u xx7";i/«jjii<z)a^S{cJiJ^ic:$ij|5S*n.i/5/^\ $f ^ u < isSffl 

^tl-57jtU:/5^U>T-U7^1/— hi3j:a^^m'&7l^UXX5^;K7)«'&. 0. 5% 
;t;i/K^^DO:7x/-;U^?K^2 S'CTMy^bfeBWiteS^^J^^O. 5~2. 5(D^ 
m. ^iZO. 8~2. 0(D^H(D%O7&^'$f ^LVio ^fc. 5i^UX5^U'>5^U7^ 
U-HCD^-^, 0. 5 %:t;i'hi7DD7aiy— ;i'|^^^2 SrTlPJl^LfcHW^ 
S;5^'0. 54~1. 5 (Dm,M. ^iZO. 6~1. 2cD^H<7)=&(7);dW*Ltio 
0SL(/i4^UT^ K^^ilt-hLTtt, m^it7B,ym. ^ J^^^^^\ti^7 ^ 

yt'yti)i^ym^^rz^m0Z^6^t-r^^-^jT^ ht*^, -^(T^^s^figfig^i- 

c7)ft^0yi:LTtt, 6 -TS y ;^jyo>^. 1 1 - T ^ >-7^;^ 12- 
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^A, co-^-^n^^iS^A^^a'cT^^^^A, ^^U>z^7 ^^^^ 

^y'fti:^^vy-jy^y. Y^ftn^^vyvT^y. 2, 2, 4-/2, 4. 
^^->u u>-:/T^ >, /i^^i^'j i/>f/T^ 1. (T^y^5";i/) 

3-T = y^^;u-3, 5, 5 - Hu y5^;U'>^;7n^=Mt>, tiT^ (4-T^y 
->^D^^->;|/) y^>. ex (S -y 4 -t^ y '>i:7 n^r^v-ju) y^ 
>, 2. 2-trx (4 -T^ y 5^^:7 0 ^=^r'>;u) :^o/i>. ex (T^y^ptf 
;p) tf'^^>?>. T^yx5^;nf^^v?>?5:<i:(7)fi&j»]6^. mmm, ^mm(D^y7 

*3ir^T>^li>i?, X^U>^, T-ti^O^, iiA->>m, K7^:iy>- 

^^iJO>^ti>7^ H (i-^uyi 1) . :i^U ]^9'ti>7^ F (^'rn>l 2) , 
Jt^U^=lr-tl-y^U>7v/^^ K (:J--rn>6 6) . /}t 'J :/P T a H/ii? U 

>?/^$ K (:^'ro>4 6) , #U^4^lJ-y^l/>-fe;N*:tfa H (:^<o>6 10) . 
7}^'J^=^-ity^l/> Fx;^7^ K (i--rP>6 12) . z}^ U ^+1ty ^ U 1/7 

6 6/6T) > Tjtu ^^•ti-y^i/>7s^A^ F/4^u^^■ti-y^^>-1'y7'^;^ 
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(^^ D>6 6/6 T/e I) , #U'\^-tl-;<^U'>7^U7^;i'T^ 
7}^iJ^^-th;X^l/>^ y 7^Jl/7^ FU/J^tJ-y'— (Th-r n>6 T/6 I ) . 7}tU 

^^+i-^^l/>5rU:7^;i/T^ H/;i^U \^'Tti>y^ Hin^U-r- (i-^nye 
T/12) . ;i^U'\^it>^5^U>5^U7r$^;i/T= H/4^U ( 2 - ;<^;U'^>^p^ 
5^U'>) 7^l/7^;i/T^ Fn#'J^- (:^'f □>6T/'M5T) , tJ^'J+v-'JU 
>Tv/1S H (^J-'f P>XD 6) > 5j?U y■:^^5^^>■7^l/:7^$';^T^ H C:^^^ 

<i:Ot>ttJf^LVi=b<DiLTli, -T^uyQ. -T^uy&Q. i--in>l2. 
■r^uyi 1. -t^ uy & / Q 6i3/}?Uv— , :)--ro>6 l 0. ^^c:^-rn>6 
T/een^'J-^-. Tt-'f n>6 T/e I riTjf u V — . n>6 T/6 =i7l?U 

tCiS U T2g-&t) <i: L Tffl t/^ ^ C <i: Hffi ±if jg-e ^ o 

mmmmi^o)mmm. ^y^tiii<r>^^^^'^n^-:f. ^z>.-^f^E(r>'^ 
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^izit. 3-^(Dwihm^m^^x±mtmm<D:fDmizT3mmmz-r^^\ ^fz^t 

mij^^ ^iz[^±-r^^mx (-r) aut®^ (□) mmm<Dmiz (a) 
X'$>niitmM'^mzmm^n^h(Dxity3i\,^o mw-mum^mf^frnt. x^i/>, 

xmmmm\z^K>m^\^fz^^itMtf^b o %^t. $f^b< «4 o~o 

fm^ti)VTir-yn-^ tz \^^<Dmm^<Dm^ ^ ui^^{tmffi±.w.mm\z $>^m^. /x 
'j7mt<Dmmmzmz^nrzmmmmmmi^n^o ccxm^^^bn^ttf-mv 
i^^^^^tj ji^^i^ym^fzit'tcDmmi^cDmhLxit. mm (a) j5jc^ozi^u:tu 
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cf^y hm^'t^m^rzi^^'''^y hm^i^x\^^fj:i^^:^^j^uy^ ytvxtff-m 
fsih<Dt\.x\t. mmik2--2 o<0(x-^uyy( y(D^.nm.^w^'^tz\t2m^±. 

(o^m-^W-ffi^^i^ti^o a-^uy ^ y^Lxi-i. jL^uy. yn\£uy. i 
-y'^ry. i-^^-fe>, 4 - 1 -^yy^y. i-^^v^y. i-y^-t 
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(3) 

^m^m : AS TM D 6 3 8 

ftfrf#'l4^ :ASTM D7 9 0 

Izodmm^m :ASTM D2 5 6 

(4) ^^mmm.<Dmm 

^zL-zf^m^uom®^^ (A'UTJi) ^m^m^m (tem, sem) 

(5) «^1fit<*:<7)i^tt 
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(□-1) :MFR0. 3 g/ 1 05^-, ^^0. 9 4 <7)iS^S3}^ U U >„ 
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